Introduction
British Gas Corporation was privatised as British Gas plc in 1986 as the single largest integrated gas business in the world. Since that date progressive measures have been implemented to facilitate competition in the activities of the integrated business. In 1994 Transco was formed as a division within British Gas plc to concentrate on, and develop, the UK gas transportation business. Transco's activities were ring-fenced under the direction of the regulatory body Ofgas (now known as Ofgem).
In February 1997 British Gas plc was demerged into two separate companies, BG plc and Centrica plc. This separation allowed Centrica plc to concentrate on its core business activity of gas trading. It also allowed BG plc to concentrate on its core business activities of gas transportation, exploration, production and international development.
Since February 1997 Transco has made efforts to move activities out of the business. This enables other service providers to compete in the gas transportation and metering markets. The latest of these initiatives include separation of metering, thus allowing consumers to choose who provides and maintains their meter.
Competitive Metering
The Gas Act schedule 2B states that all gas consumers are obliged to take their supply through a meter. If they do not make their own metering arrangements, their gas supplier has an obligation, in the majority ofcases, to do so on their behalf.
In a competitive market consumers and suppliers are able to choose the provider of their meter and there are industry processes that allow them to do so. However, there are still unresolved questions that the industry needs to address. Similarly, it is possible that potential entrants into the metering market may not be 'informed' of the real complexities in providing an accurate, traceable and demonstrable measurement system.
In January 2000, the industry established a Metering Competition Focus Group (MCFG) with the aim of further developing these industry processes. The group is open to industry and consumer representatives and potential market entrants. The aim is to create a framework for the development of a sustainable competitive market for metering.
Several work groups were formed under the MCFG. One of these, the Definitions Expert Group (DEG), was tasked with defining the roles and responsibilities for a competitive market and the technical definitions for meter installations. Figure 1 describes the legal framework that developed over a number of years to regulate an evolving transportation and gas supply industry. The framework ensured that gas was transported, distributed and used safely. It also provided a means for accounting for the quantity of gas conveyed and a means ofprotection of the general consumer.
Legal Framework
However, this legal framework is very limited in its scope of application. The Gas Act only deals with the detailed technical requirements for primary meters and then only those that measure gas at flowrates less than l600m 3 Jhr when measured at a pressure of 1.01325 bar and a temperature of l5°C. The Regulations only give requirements for accuracy of the primary meter and do not make provision to define the accuracy required for the metering system.
Ofgas prepared several publications to inform gas meter installers of the standards required of 'approved persons' under Standard Condition 22 of the Gas Suppliers' Licence. They also give an overview of the statutory These publications are known as Codes of Practice (COPs) and apply to meter work on meter installations where the gas is conveyed to premises by a Public Gas Transporter (PGT), and the installation is used for measuring the gas for billing purposes by the supplier. They cover three categories.
The first of these, COP/1 a, sets out the specific requirements for persons and organisations registered with Ofgem for gas meter work on low-pressure «75 mbar) diaphragm and electronic meter installations with capacities not exceeding 6 m 3 /hr.
The second, COPlI b, sets out the specific requirements for persons and organisations that are registered with Ofgem for gas meter work on low-pressure diaphragm and rotary displacement meter installations with capacities exceeding 6 m 3 Jhr but not exceeding 1076 m 3 Jhr.
The third, COP/1 c, sets out the specific requirements for persons and organisations registered with Ofgem for gas meter work on all higher-pressure and all other Iow-pressure installations not covered by COP/1 a or COP!l b.
However, these COPs are also limited in their scope. They do not require the use of definitive standards and may not require the provision of sufficient information for a design to be produced.
The registration schemes, the last part of the legal framework, were developed to support an integrated business and need to be reviewed to ensure they are appropriate to support a competitive market.
Problems
There are many difficulties encountered in effectively managing metering. The existing provider has established practices, procedures and protocols, and also provides a hidden service that delivers confidence to users. This role may change as competition develops and there will be increasing complexity and uncertainty that could introduce risk if not managed. Without further deflllition competition may be difficult to manage or regulate.
Solution
It was suggested that a potential method for effectively managing the apparent shortfalls of the existing publications would be to create a supplementary technical framework to complement the existing legal framework and support the developments of the MCFG to facilitate competition.
The Ofgas COPs have already been developed and further work has been carried out by the DEG that defines that a supply meter installation is:
"The meter and any associated gas meter volume conversion system, together with all associated valves, filters, pressure regulators (s) flexible connections, meter bypass (where fitted), interconnecting pipework fittings and all necessary supports".
It is anticipated that the supplementary technical framework will be agreed and adopted by the industry and will provide additional confidence to all parties in a competitive metering environment. It will provide a comprehensive set of principles and rules to cover the measurement of the quantity of gas conveyed and the safe supply of gas to consumers. The principles define the high level statements by which the effectiveness of metering provisions in the United Kingdom would be judged.
The guidelines give specific requirements for all categories of metering and cover the uncertainty of corrected volume flow, the uncertainty of energy flow, acceptable design standards, telemetry, datalogging, maintenance, validation and dispute procedures.
The definitive standards are national, European or international standards and are nominated by the guidelines. They provide a means by which the metering system should be designed and its performance evaluated.
The last part of the supplementary technical framework, the validation methods, provides methods by which the accuracy of the metering system should be maintained inservice and the performance verified.
Framework 'Guidelines'
As described above, the guidelines give specific requirements for all categories of metering. They can be used for all meter installations connected, or to be connected, to any pressure tier of any UK gas network, through which the quantity of gas is measured and from which infonnation will be used in the preparation of a consumer's gas bilL Several key players in the metering business have been identified, namely the Gas Transporter, the Meter Owner, the Meter Worker and the Emergency Service Provider. The relationships between those involved in meter provision and those involved in gas transportation andlor emergency service provision now need to be defined and developed. The concept of a meter connection agreement (MCA) has been proposed to support these relationships.
A Gas Transporter provides a managed service to ensure a safe and secure supply of gas to premises. The service can be characterised by the provision of gas of a required quality, capacity and pressure to the inlet to the metering installation.
The Meter Owner benefits from, and is dependent on, the Gas Transporter's service whilst the Gas Transporter must ensure that it can comply with its statutory and commercial obligations. Infonnation and data must be exchanged between the parties in order to satisfY these requirements.
The Gas Transporter is responsible for ensuring that: (i) the gas quality meets the requirements of the Gas Safety (Management) Regulations; (ii) sufficient capacity is available in the network to meet the gas supply demand in both nonnal and extreme circumstances whilst ensuring a safe supply; (iii) the gas is at a suitable pressure to ensure the safe operation of any reasonable gas appliance connected; and (iv) the network is managed in such a manner as to ensure a safe and secure flow of gas.
The Meter Owner provides a service that is characterised by the provision and maintenance of a safe and suitable installation and an appropriate meter that accurately records the quantity of gas conveyed to premises.
The 'safe and suitable' requirements are covered by Regulations, i.e. the Gas Safety (Installation and Use) Regulations, the Pipeline Safety Regulations, the Pressure Systems Safety Regulations and the Electricity at Work Regulations. The Gas Safety (Installation and Use) Regulations also require that any persons working on a meter installation must be competent and employed by a member of a class of persons approved by the HSE.
The requirements for 'an appropriate meter to accurately record quantities' are less well defined. The Gas Act Schedule 2B (2) requires that:
"every consumer shall take his supply through a meter, the use ofwhich does not contravene section 17 ofthe Act and which is of a type appropriate for registering the quantity ofgas supplied'.
Meters, whose maximum capacity flowrate are less than 1600m3/hr, must also be stamped (badged) either by, or on the authority of, a meter examiner appointed in accordance with section 17 of the Gas Act.
Where they apply, the Gas (Meter) Regulations specifY the requirements for the accurate registration of the actual quantity of gas passing through the meter and for the pressure loss across the meter.
In some situations the Gas Act, Section 17, paragraph (14) does not apply i.e. where an agreement specifies that the quantity of gas passing through the meter, if measured at a temperature of 15°C and a pressure of 1013.25 millibars, exceeds 1600 m 3 /hr. In such cases, the requirements for the accurate registration of gas are not fully defined, thus leaving the options open to potential misinterpretation. Inconsistent methods for designing and building metering systems could arise.
However, the requirement for the accurate registration of gas is not the only area where gaps exist in the current technical standards and legislation.
The Institution of Gas Engineers has issued a series of technical publications covering the requirements of gas metering systems. These are published as procedures or recommendations and describe each element of a metering system and its installation requirement. However, they do not suggest accuracy classes or point the reader to an appropriate metering system to meet a required accuracy criterion when limitations on design and installation exist.
Consider three scenarios for custody transfer metering at high pressure and the associated systems to derive the conversion factors to correct the flowrate to standard conditions for the purposes of billing.
Scenario one uses an orifice plate to detennine the mass flowrate. This flowrate is corrected to standard conditions by determination of the density of the gas at standard conditions. Scenarios two and three use a turbine meter and an ultrasonic meter, respectively, to detennine the actual volume flowrate. These flowrates are corrected to standard conditions by detennining the density of the gas both at flowing conditions and standard conditions.
The three methods give similar values for accuracy as one might expect. The costs associated with each installation are also comparable. However, what is more interesting is that each method has its own merits and, unfortunately, its own limitations.
The orifice plate meter has the advantages that calibration at line conditions is not required and it has a rugged construction with no moving parts. Its disadvantages are that the principle of measurement relies on a square root function (which limits the rangeability), the gas flow profile is critical for accuracy, it is bulky due to long pipe lengths and it requires a lot of associated secondary instrumentation.
The turbine meter has advantages that it has a linear output with good rangeability, the calibration curve can be optimised, it has a compact installation and the associated secondary instrumentation is reduced. Its disadvantages are that calibration at line conditions is required, it is susceptible to pulsation and swirl, it requires regular lubrication and can be damaged by overspeeding.
The ultrasonic meter has the same advantages as the turbine meter and the added advantage of having no moving parts. Its disadvantages are that calibration at line conditions is required and it is susceptible to noise from regulators, etc.
Careful consideration must be made to the choice ofmetering system to be used. Ifan off-line calibration facility is not available to regularly re-calibrate a turbine or ultrasonic meter then the orifice plate metering system becomes favourite. However, if space is a limitation then consideration should be given to the turbine or ultrasonic meter.
Thus, the technical regime for a competitive market must take account of the shortfalls of each type oftecbnology to ensure that the requirements for the on-going maintenance of the metering systems, including maintaining the accuracy requirements, can be achieved. The public domain documents, Acts of Parliament and Regulations do not define acceptable accuracy or uncertainty requirements for the measurement of gas above a certain threshold if a contract is in place. Also, they do not define acceptable practices to detennine if each element of the metering system is operating in such a manner to give confidence that the overall measurement is within an agreed limit.
The pressure of gas at the inlet of the meter installation is another important consideration when designing and specifying a metering installation. Material selection to ensure fittings are suitable for purpose, the choice and sizing of the meter type and pressure regulation equipment will be influenced by the nonnaJ operating pressure range and the pressure protection and control philosophy adopted by the Gas Transporter.
The industry will need to adopt a pressure protection and control philosophy to protect the downstream consumer and the installation from either overpressure or insufficient pressure "to ensure the safe operation of any gas appliance which a consumer could reasonably be expected to operate". The pressure loss across the meter installation would need to be defined to ensure that the above criteria are met.
The choice of meter or meters employed will depend on the quantity of gas supplied. The Meter Owner will need to know not only the peak instantaneous flow but also the normal and minimum flows expected in order that an appropriate meter(s) may be provided. The rate of change in the gas demand win be a consideration, as will any potential interaction between the network, meter installation and consumer's installation. This is particularly important where compressors, engines or other gas supplies are utilised by the consumer. The Gas Act and Gas (Installation and Use) Regulations have specific requirements in such circumstances.
The requirement for any external interface between the meter and ancillary equipment should be established.
The specification and siting of meter housings to ensure the safe dispersal of any gas escape and that adequate ventilation is provided to prevent a build-up of a potentially hazardous atmosphere within the housing will also need to be considered in the design process. However, the meter housing is likely to have been provided by a party who is not the Meter Owner.
The provision and specification of electrical continuity bonds, earthing systems, electrical supplies, measurement instruments, dataloggers and telemetry equipment will have to be considered. Therefore, the framework guidelines are proposed, at least in the short telTIl, to maintain a 'level playing field' throughout the industry for all parties involved. Once the new framework is established, the long-term solution can then be considered. This solution might be an amendment to the current legislation, meter regulations and thennal energy regulations.
Emergency Service Provider
It is the role of the Emergency Service Provider (ESP), on receipt of a report of an escape of gas, and as soon as reasonably practicable, to investigate the cause of the escape and either make a repair or make the situation safe.
Ifan ESP investigates a domestic gas escape on equipment for which it is not responsible and the repair cannot be effected within 30 minutes, the ESP will advise the occupier of persons who are pelTIlitted to perfonn repairs on gas fittings under the Health and Safety at Work Act 1974.
The Meter Owner will, therefore, need to have procedures in place to inform consumers of how emergency repairs are undertaken on their meter installation.
Meter Connection Agreement
The Meter Connection Agreement (MCA) is envisaged as an agreement between the Gas Transporter and the Meter Owner and contains the essential obligations on both parties to ensure the safe and secure flow of gas to premises. It would also ensure that the metrology of the meter instaJlations is not compromised by network operations.
In the majority of cases the MCA could be represented by an agreement to comply with a meter protocol. The protocol will be a generic rule set to ensure principally that supply pressure conditions will be such as to ensure compliance with the Gas Safety (Management) Regulations.
In some cases, e.g. where meter installations are on a site shared with a gas transporter or when operation, fault repair and maintenance activities require a work management system to be in place to ensure the safe control of operations, then the MCA may contain additional requirements.
In some cases where the meter installation is required to provide data for network management, the MeA will be all or part of a Network Exit Agreement (NExA).
Summary
To facilitate competition in supply point metering, and thus ensure that the metering systems comply with statutory, regulatory and consistent technical requirements, a technical framework needs to be defined.
It could supplement the existing regulations and strengthen the work currently being undertaken by the various focus groups investigating the difficulties that may be encountered in establishing a truly competitive metering market.
The framework would be endorsed by the industry and adopted by relevant parties, existing or new, who may provide a service within the metering business. This would maintain a 'level playing field' throughout the industry for all parties involved.
